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Task 10 - Analysis of LAAP Lagoon Water

A sample of lagoon water was received on 7 May 1981 from Louisiana AAP. This

sample was immediately refrigerated until analysis.

The lagoon water sample was a deep red-orange color and contained no

particulates. The pH of the sample as received was 8.0. The following analyses were

run on this sample:

- COD

- lead and zinc

- neutral, basic and acidic ethyl ether exractions followed by

GC-MS of the concentrated extracts to identify components

- derivatization of the acidic extract and GC/MS of the deriva-

tive to identify acidic components

- quantitation of RDX, TNT, and 1,3,5-trinitrobenzene (TNB)

A. Experimental Procecdure

The lead and zinc concentrations in the lagoon water were determined by

atomic absorption according to approved USATHAMA method #4A. Detection limits

for lead and zinc by this method are 0.250 mg/L and 0.177 mg/L, respectively. The

COD contents of the lagoon water was determined according to the procedure set forth

in Standard Method No. 508.

The netural extraction was performed by placing 10 ml of the lagoon water in

a 20 ml culture vial with screw cap and teflon liner. The water was extracted with

1 ml of ethyl ether (A.C.S. reagent, Fisher Scientific). The ether layer was drawn off

and placed in a Kuderna-Danish evaporator. The water sample was re-extracted with

a second ml of ether and the extracts combined. The combined extracts were

evaporated to 0.1 ml (100:1 concentration) and injected into a Hewlett-Packard 5992A

GC-MS with a 9825A calculator and 9866B printer. The following GC-MS conditions

were used:
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Column: 2% Dexsil 300 GC on 90/100 mesh

Anakrom Q in a 2 mm ID x 1/2 in OD x 6 ft

long column

temperature: injection port - 210 0 C

oven - programmed from 140 to 2600C at 150C/min

For the basic extraction, 10 ml of lagoon water were placed in a culture vial

with screw cap and teflon liner. Sodium hydroxide (5 N) was added to the 10 ml to

a pH of 11.0. The resulting solution was extracted, concentrated, and chromatographed

as described above for the neutral extraction.

The acidic extraction was performed in the same manner as the basic

extraction except that hydrochloric acid (6N) was added to the solution until a pH of

2 was reached. The resulting solution was extracted and chromatographed as described

above. A second acid extract of 10 ml of lagoon water was performed. This extract

was subjected to esterification using the BF 3-methanol microesterification reagent

(Supelco, Inc.). The ether extract was evaporated to dryness and the solids dissolved

in 2 ml of benzene. This solution was added to the reagent, and boiled for 3 minutes.

One ml of water was then added to stop the reaction. The layers were separated and

the benzene layer concentrated before injecting into the GC/MS.

Identification of the components of the lagoon waters was accomplished by

comparing the mass spectrum of the water components with that of the actual

compound, if it was available. If the compound was not available, identification was

made through comparison of the spectrum with the EPA-NIH files. For those

compounds not in the EPA-NIH files, tentative identification was made through

scientific evaluation of the mass spectra.

RDX, TNT, and TNB in the lagoon water were quantitated using HPLC. A

reverse phase C-18 water radial compression column was used on a Perkin-Elmer Model

#601 HPLC with a LC-55 variable wavelength detector and Cole-Palmer strip chart

recorder. The carrier was 50% methanol water at a flow rate of 1.5 mL/min. UV

detection was accomplished at 230 nm
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B. Results

The lead, zinc, COD, RDX and TNT levels in the lagoon water were:

- lead < 0.250 mg/L

- zinc < 0.177 mg/L
- COD 42,336 mg/L

- RDX 89.5 mg/L

- TNT 26.3 mg/L

- TNB 12.0 mg/L

The chromatograms and the mass spectra of the GC peaks of the four extraction

solutions are presented in Figures 1-4.

The neutral extract (Figure 1) had three major peaks (spectra #13, 14-15 and 17).

Spectra #14, 15 and 17 were identified as TNT, 1,3,5-trinitrobenzene and RDX,

respectively, by comparison with authentic SARMS of these compounds (see Figures 5-

10). TNT and 1,3,5-trinitrobenzene are not well separated on this column. Both are

present in the 12-27 ppm range in the lagoon water. Spectra #13 was tentatively

identified as 2,6-bis(l,l-dimethylethyl)-4-methyl phenol by comparison with the EPA-

NIH published spectra. It is expected that this is not the exact compound, but alkyl

substituted phenol is highly indicated. The mass spectra of many of the alkyl

substituted phenols are very similar. In addition to the major peak, a small peak (#18)

was identified as 2-amino-4,6-dinitrotoluene by comparison with an authentic standard

of the material.

The base extract (Figure 2) showed the presence of 2 main peaks: 1,3,5-

trinitrobenzene and RDX. The 2-amino-4,6-dinitrotoluene and TNT were also present

in this extract as well as small amounts of hydrocarbons and a compound that is similar

to tributyltin chloride (spectra #47).

The acidic extract had numerous components as shown in Figure 3. The

spectrum numbers and identification are listed below:

3



33 probably an isomer of di-t-butylmethyl phenol (tentative)

34 dinitrobenzene

35 C16 hydrocarbon

36 chlorodinitrobenzene

37 C17 hydrocarbon

38 dibutyltin chloride (tentative)

39 1,3,5-trinitrobenzene

40 unknown

41 phthalate ester

42 RDX

43 unknown

The derivatized acid extract had many of the components found in the

underivatized acid extract plus several methyl esters of organic acids. The spectrum

numbers and identification are listed below:

2 chlorodinitrobenzene

3 unknown? too small to get a good spectrum

4 a methyl ester of an organic acid - probably myristic acid

5 TNT

6 methyl palmitate - acid palmitate

7 RDX

8 unknown

9 methyl stearate - acid stearic acid

In summary, the lagoon water contains a wide variety of components. The

major components are TNT, TNB and RDX. These components are present in the 12-

90 mg/L range.
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flE•.t :-F.ectrun r•.c'.rded will bE. 12 ",:s -•aec" /

C÷ WIDITIONS: FOR RUN # I -Jot d: 5/-'t? 1:! I-JO

TEMPi TIMEI RATE TEMPS TIMIE2 I-i4. PFOPT E. .3'.'EH 'OL'VdENT PUN TIME
Deý. ,in. De ./oxi n. De. n9.Mi. rD.: Min. Min.
140 0. 0 15.0 260 32.0 210 2:.--0 0.0 30.0

MS PEAK DETECT THRESHOLD = 5.0 linear courts
FLOW RATE = 16 mI/min
S:AMPLES PER . I AMU = 8 SCRN SPEED = 200 oi'_ec
ELECTRON MULTIPLIER = 2000 volts
GC PEAt DETECT THRESHOLD = 400 TRIGGERED ON TOTAL .EU'I-INUINCE
REAL TIME STRIPPING OF VALLEYS FROM PEAKS

SAMPLE NAME ~j ~ r ./4

OPERATOR - . ...

TOTAL ABUNDANCE FROM 40 TO 460 aou ION 121.8
Full Scale= 9928 Full Scale= 158
Excess Source Pressure!
MS in Standby!
No Epiission Current!
Detector Problem!
MS in Standby!
Exce-- Source Pressure!
No Emission Current!
MS in Standby!
Exc.-e,.cess Source Pressure!
No Emission Current!
MS in Standby!

p.iu...u......u..u...........
m ..

--- -

.- -- - - ---------------SI-

-hpm..u..u --- ------- -- -- - -:: i:z,

5---- e-.-- ---------------- -- = -I

.2 -'-
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Spectrrum Ret. Time Total Abund. Relatuie Abund. E._- "Ock

13 5.3 5187 1.8% 205.057
14 8.0 37490 100 0 209.'5 -
15 8.1 17727 47.% 74.95 7- T
16 9.4 430 1. 1 42.00
17 9.8 4352 11.6% 41.9j -
18 10.8 534 1.4 77.95 -

Spectrra Plot/Tab Proqrar,, [Rev 8/ 4 /78]

** Spectrum # 1:3 ** Satmple # 1 Retention Tike = . minutes
Scanned from' 40 to 460 aiu Number of Peaks Deteted = 135
File type = linear
Base Peak = 205.05 Base Peak Abundance = 1152 Total . AbUndance = 5187

~- ........... C,(/A

L ... .. ..LJi 11~ 6~. 1

U1I A-, LI. LI J_ IAL AD ,.,. I .... • • 4•

50 100 150 200 250 :300 350 400

** Spect rum, # 14 ** Sample # 1 Retenti on Tine = 0.0 m inutes
Scanned f rome 40 to 460 a,,u Number of peaks Detec.ted = 147
File type = linear
Base Peak = 209.95 Base Peak Abundance = 4912 Total AbYrndance=:• 37492

coil,

50 1*00 150 200 25i :_30 nut 350 400

** Spectru,,m # 15 Sample # . Retention Tine = - minute1
Scanned from 40 to 460 au Numuber of Peaks Detec.ed = 122
File type = linea2r
Base Peak = 74.95 -Base Peak Abundance = 4712 iTOt.l AbUndance = 17727

N, ...... .. ... . -7" il

50 100 150 20I 2"5'0 00 350 400
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*S -pe~ct run, #-T--•. S 1•,• - -- 1 -K,7-7thu•7"
Scanned f'rom,, 40 to 460 ,!,,u Num'ber of Peaks rt.-cn- = T1
File type = line.•r
Base Peak = 42.00 Base Peo.k Abundance 176 Total FILLt-ndtanice = 4:30

50 100 150 20- 250 3, 0 3-50 400

** Spect rum # 17 ** SampIle # I Ret ent. ion Ti'e = 9.8 3minutes
Scanned from 40 to 460 aou Number of peaks Detected = 157
File type = lineo.r
Base Peak = 41.90 Base Peak Abundance = 748 Total Hbundancep = 4:352

50 100 15 0  200 25"3 :-:0 0 350 400

** Sectrum, # 1, ** Sample # 1 R-t.entiorn Tins, = 10.8 minutes
Scanned from 40 to 460 amu Number of Peaks Detected = 100
File ty'pe = linear
Base Peak = 77.95 Base Peak Abundance = 43 Total hbndnce = 5- 34

0 - ,v t-

liii1,I 1 lL . . . . . .. ILL 35. 40

--. -- •-•--•---•-- -•-•----•-•- --• .---.•-•-•---- i -1 -• .-.-- • "- --.1 - -. - _ '1. _• .. _1

50 100 150 200 25. 300 350 400

SPECTRA SAVED: Run # 1

7



d6  ,4)t 2. - j.aco .:-,.-/ia. "

CONDI . IT I ONSl. FOR RUNI. # 1 dated: 5/'26/9 11 T. ... ,

TEMPF1 TIME1 RATE TEFP2 TIME2 INJ. PORT 19:.AE 3,iLVENT RUN TIME
Des. min. Desmi• . . Des.. in.i De De.. Mi n. Mirn.160 1.0 15 .0 240 32.0 210 %¢90 0.0 30.0

MS PEAK DETECT THRESHOLD = 5.0 line1ar counrt--
FLOW RATE = 16 ,lri1
SAMPLES PER.. 1 AIMU = SCAN ;PEE. = 2&
ELECTRO'N MULTIPLIER 2000 vo:lts
CC PEAK DETECT THRESHOLD = 800 TRIGGERED O:N T0:HL QE;:-R•1IQCE
REAL TIME STRIPPING OF VALLEYS-FROM PEAKS

SA MPLE N AME 2-

- - - - - - - - - - - -- ---------- ------- - -- - -- - -

OPERATOR ~: -~,
8-



TOTAL RE:IUNr:FINE FROM 40 TO 400 o., IO':'N 46.0
Ful I S c,-, I e= 9n C2V Ful l Sc..,l 150

•,I-

J - . . _

'• -" ' ------ ---.---- --,/ €• ,- ')---- --- -- --- --

-- --,: : -7 ---• - --- ---- ---
-• -. -•,, , -.. . . . .. .-,

: i i ~' 5 ".. ..

-- L . ,N Ii •

,Is

TR A .R. # 1

$PECTRR S~I'qV# u
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Spect ru,- Re-t. Tim)e Total Abund. Reltic '..e

45- 0.1 3073 13.48.5
46 6.8 659 2. 5,. G .
47 7.3 952 4.1% 40.95
48 7.9 23076 100. " "74 .7
49 11.0 8449 36. 41 .95
50 13.0 840 :3.6. -9.95

*** LIBRARY SEARCH [rev. 1/1/783

Spectrum # 46 Ret. Time= 6.8 Sample # 1 T,::.. Abundance = 659

----------- -----------------------------------------------------------------------------------1

50 100 150 200 2 0 0 350 400

10 Peaks used for search:

Mass Linear Abund %" Abund Si3nificarce
41.0 51 47.2 34.0
43.0 89 82.4 62.2
55.0 28 25.9 25.0
56.0 18 16.7 16.4
57.0 108 100.0 100.1
71.0 62 57.4 71.5
85.0 45 41.7 62.1

112.0 10 9.3 -18.2
113.0 13 12.0 23.9
182.0 7 6.5 20.7

10 BEST MATCHES: Library #2

Entry Siniliarity Index Molecular iei.ht
5 0.9902 226.0
7 0.9875 254.0
3 0.9857 198.0
4 0.9854 212.0
6 0.9790 240.0
8 0.9766 268.0
1 0.9704 170.0

438 0.9569 312.0
436 .• - 0.9524 256.0
437 0.9493 284.0

Spectrume # 47 Ret. Tim'e= 7.3 Sample # 1 Tota1 Abundance = 952

-----7:-- -

. . ". i f1 t1
I I J, if !

50 100 150 200 200 350.- 400
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10 PE'2ks used for search:

Moss Linear Abund % Abund Si.gnif icfance
l53. 0 27 51.9 29.5
155.0 27 51.9 29.?
1-7.0 24 46.2 30.4
211.0 21 40.4 31.7
21 3. 0 24 46.2 36.5
265.0 21 40.4 39.6
267.0 37 71.2 70.6
268.0 19 36.5 36.4
269.0 52 100.0 100.0.
271.0 18 34.6 34.?

10 BEST MATCHES: Library #2

Entry Si,,iliarity Index Molecular Weight
280 0.2189 278.0
469 0.2072 153.0
349 0.2067 154.0
372 0.2003 186.0
484 0.1947 220.0
277 0.1708 225.0
109 0.1549 320.0
513 0.1534 266.0
403 0.1517 296.0
134 0.1468 192.0

Spectrun # 48 Ret. Time= 7.9 Sample # 1 TC',1 dblb;m.jdonce = 23076

50 100 150 200 250 300 350 400

10 Peaks used for search:

Mass Linear Abund % Abund Significance
62.0 818 13.4 5.8
63.0 1092 17.9 .7.8

.74.0 3877 63.5 32.6
75.0 6109 100.0 52.0
76.0 507 8.3 4.4
91.0 772 12.6 8.0

120.0 1437 23.5 19.6
167.0 423 6.9 8.0
213.0 4136 67.7 100.0.
214.0 313 5.1 7.6

10 BEST MATCHES: Library #2

Entry Similiarity Index Molecular Weight
"202 0.6552 260.0
493 0.4781 180.0
450 0.4698 312.0
447 0.4442 256.0
451 0.4318 "326.0
286 0.4313 298.0
448 0.4300 284.0
449 0.4243 298.0
463 0.4237 438.0
284 0.4195 242.0

11
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SLectrum # 49 Ret. Time= 11.1 SaPle I 1 TotalV Rt" _dance $449

50 100 150 2083-1 - 3 40o

10 Peaks used for search:

Mass Linear Abund % Abund S i niflzne

41.0 335 18.5 16.7
42.0 1809 130.0 92.1
46.0 1793 99.1 100. 3

56.0 509 28.1 34.6
71.8 326 18.0 2".1
75.0 678 37.5 61.7 "

32.0 132 7.3 13.1
128.0 409 22;6 59.5

-128.0 602 33.3 93.4

148.0 95 5.3 17.0

* 10 BEST MATCHES: Library #2

Entry Similiarity Index Molecular Wei ?ht

133 0.2705 164.0
467 0.2495 138.0
202 0.2223 260.0O

348 0.2013 128.0
135 0.1876 145.0
106 0.1277 177.0

341 0.1263 101.0
268 0.1239 138.0
298 0.1189 108.0
215 0.1147 136.0

Spectrurm # 50 Ret. Time= 13.0 Sample # I Totd. Rtdance = 840

AL iu _-_ - ------ -- d cZ -. z p •

50 100 150 2 250 300 350 480

10 peaks used for search:

Mass Linear Abund % Abund Sijnific,.nce
51.0 38 47.5 13.5
52.0 51 63.8 18.4

.77.0 49 61.3 26.2
78.0 71 88.8 38.5
95.0 17 - 21.3 11.2

104.8 42 52.5 30.3
105.0 30 37.5 21.9
133.0 20 25.0 18.5
180.0 80 100.0 100.0
197.0 53 66.3 72.5

10 BEST MATCHES: Library #2

Entry Si3iliarity Index Molecular keislt
218 0.4744 162.0
490 0.4312 . 106.0
469 0.4283 153.0
438 0.4239 - 182.0
494 0.4205 140.1
470 .0.4129 120.0
227 0.3981 143.0
322 0.3314 356.0
495 0.3756 210.0
432 0.3754 123.0

12



,- , -• • ... .• ,- .. -- _ • • : -• ."• , -

. Cl'Nfl IT I cIr'-; FOFR RUN # I dat. ed: 5., 5.1 : .

TEMPI T I ME 1 FR:ATE TEMP2 TI ME2 IN.J. FPORT I-1 '.-L'vENT RUN TI ME
D De_7.. ,i r,. D e. i n . De:R,- . r-1 i n . 9 . 1M i r,. r,1 i n.
11 .1 1.0 15.0 240 :32.0 "10 0.0 3

M1. PERK DETECT THRESHOLD = 5.0 linear o.L4rn t2.
FLOW RATE = 1m 'l..i'r!
SAMPLES PER .1 AMU = 8 .:.N SPEED 2". ,u-.
ELECTRON MULTTIFLIER = 1800 ,..., it. s
GC PEAK DETECT THRESHOLD = 800 TRIGGERED Hi T-' :-' -'-KNr 'E
REAL TIME STRIPPING OF VALLEYS FROM PEAKS

30A M P LE NAME ~_

OPERATO:'R -

13



TOTAL RBLU•DHc:E FROM 40 TO 400 aiu ION 46.0
F jl11 '.-a, I le= '9-1 F1-'4.11 -,:.ctl3= 150

0;1- -- - -- - --------------------------- ---

i: . olt = 200- - - - - - - - - - - --

Dip -- "- -- -.- -----:-:- --....

--. ---•-" . - - - .-

,7--. t o --

------------------------- = -

Ii"'-> 'iN

#1-- ! • . -.-

.• •,,. _. ~ ~~~~p. --- .... ; _. - -_•=

I- ) r",.-'

0.

SPECTRA SAV'ED: Puri_# L 1



Spect rum, Ret. Timre To:tao 1 bund. Relatt i,..,e Abund. V-ie- Fla: k

32 1.8 2159 21.2-':
33 5.0 1937 19.0% 40.95
34 5.4 2184 21.4% 49.95
35 5.8 624 -,. 5 .. 95
36 6.0 4792 4-. 9 74.9 '
37 6.7 1295 12.7%- 56.95

".38 7.1 5238 51. 40.95
-39 7.8 10207 100.0% 74.9-2_
40 8. 1 .70:31 63. % :-,3. 95
41 10.3:, 2040 20. 0% i49'. W21
42 10.6 1729 16.9% 45.95
4-3 17.1 851 8.3% 56.95

*** LIBRARY SEARCH [rev. 1/1/783

Spe,_-.trum # 32 Ret. Tim<e= 1 .8 S..mp-le # T,._ .-. HL K i-J~,..:~ = 2159

50 100 150 200 25- •, .350 400

10 peaks used for search:

Ma.ss Li nea. r Abund %' Abund Si-n if" i-
41.0 .43 6.4 5.4
47.0 151 22.5 21.6
48.0 69 10.3 10.1
49.0 670 100.0 100.0
51.0 .22 33.1 34.5
84.0 337 50.3 86.2
86.0 210 31.3 55.0
88.0 33 4.9 8.8

259.0 30 4.5 2:3.7
274.0 9 1.3 7.5

10 BEST MRATC:HES: Library #2

Entr':,. Siilii rit.y Inde::< Molecultr Wei.sht
37 0. -2381 206.038 0.2212 222.0

323 0.1479 314.0
342 0.1440 129.0

S 443 0.1417 200.0
36 0. 1301 190.0
16 0.1227 288.0
24 0.1185 257.0

278 0 0.1172 277.0
216 0.1167 154.0

1.5
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Spectrum #-33 Ret. Time= 5.*0 Sampl-e -1 <,-,+,.jndcnce = 19:37

.LL ~,A~ ~L~ 1 a..I IL_, "~

50 100 150 20"0 251 300 350 400

10 Peaks used for search:

Mass Linea.r Abund % Abund Si.gnificarnc~e
41.0 167 100.0 35.5
67.0 67 40.1 23.3

135.0 55 32.9 38.-
149.0 47 28.1 36.3
161.0 58 34.7 48.4
16:3.0 .51 30.5 43.
177.0 109 65.3 100.0
203.0 22 13.2 2. 1
205.0 27 16.2 28.7
220.0 75 44.9 85.5

10 BEST MATCHES: Library., #2

Ent ry Siiii iarit.'y Index:< Molecular Weig.ht
484 0.6644 220.0
225 0.5797 152.0
236 0.5652 152.0
"226 0.5509 152.,
298 0.5287 108.0
260 0.5241 154.0
254 0.5044 136. 0
232 0.5032 154.0
211 0.4898 184. 0
237 0.4830 152.0

S'pe ct ruim # 34 Ret. Timie= 5.4 Sa'm'pl:-e # I To.al. Abundan,, ri,ce = 2184-------------------- "--------------"--"---------------------------------------

50 100 150 200 25 : :350 4-00

16



p10 peoak.-- .-. d for sea.rch:

Mo..=.s Lineakr Abund . Abund Si gn if i c.:.nce
50..0 333 100.0 31:8
63.0 95 28.5 11.4
64.0 107 32.1 13.1
74.0 115 34.5 16.2
75.0 291 87.4 41.6
76.0 299 89 .8 43.4
92.0 126 37.8Z 22. 1
122.0 112 33.6 26.1
168.0 312 93.7 100.0

169.0 23 6.9 7.4

10E BEST MATCHES: Library #2

Er•t ry -i ,, i1i ,a r it..y Index Mo 1 e,:u 1 oar e i ..ht
• 8' 0.44:37 168.0
202 0.4039. 260.0

61 0. 3827 225.0
491 0.2827 103.0
277 0.2447 225.0
493 0.2301 180.0

20 0.2124 250.0
486 0.2087 124.0
450 0.2083 3:12 .0
463 0. 1962 438.0

Spect rur, # 35 Ret. Time= 5.8 Samp1e # 1 R :doe = 624
----------------- -------------------------------------------- --------------------

5 100 150 200 250 -0 :350 400

10 Peak. used for search:

Muss ire'ar Abund % Abund Si-n ifi,_-a.nce
41.0 63 57.8 41.-
43.0 93 85.3 64.4
55.0 26 - 23.9 23.0
56.0 18 16.5 16.l
57.0 109 100.0 100.0
71.0 57 52.3 65.1

' 83.0 18 16.5 24.0
85.0 41- 37.6 56.1
99.0, 9 8.3 14

226.0 8 7.3 29.1



10 BEST HATCHES: *Library #2

Ent ry Siniii ar it. Inrdex Mol 1ecul1ar H -i sht
5' ~0.9853 26

4 0.9853 212-Cl
0.9835 198.0

70.9782 254-C

6 0.9706 240-Cl
1 0.9687 170.0
8 0.9667 268.0l

438 0.9620 312.0l
*437 0.9586 284.0
436 0.9546 256. 0

Spect rum* # 36 P~et.. Tjime= 6.0 Samr*ple # 1 Tota2il Rbudanc:e = 4792-------------------- ------- --------- ------ -----------------------------------

50 100 15 200 250I 300 350 400

10 Pea'ks used for sta~rch:

M'ass Li nea.r ALund %; Abund Si vriif i c" ce
71.0 19:3 47.? 19.5~
74.0 269 66.4 2.
75.0 405 100.0 43.
84.0 142 :35.1 17 01
109.0 144 35.6 2:
110.0 190 46.9 2 9 .8-:

16085 21.0 18.19
D 202.0 347 85.7 100.0

204.0 120 29.6 34.9
259.0 6917.0 25 .5

10 BEST MATC:HES: Libr'ary #2

T Ent ry Similiiar it y Inrdex Moliecu la.r We i ht
493 0.5389 180.0-
202 0.5316260
81 0.4548 202.0

3:30 0.4503 202.0
329 0.4463 202. 0

* 450 0.:3942 .312.0
460 0.:3763 466.0
286 0.3621 298.0
451 0.3616 326.0
448 0. 3613 .*284.0 .

18



S:'ec.t U # 37 Ret. Ti,.e= 6.7 So.,pi 1 --.--.--- ----- -,---e - = 1295

50 100 15020 350i 3oo 4 00
10 s-,ek. used. for search:

Mass Lineiar Abund % Abund Si.grnif ic.on.,s:.e
41.0 120 51. h `4

43.0 210 89.7 67 7
55.0. 54 "-"-'
56.0 :37 15.8 15
57.0 2:34 100.0 100."3
71.0 136 58.1 f. 4

.0 27 11.5 1885.0 74 31.6 47.2
99.0 25 10.7 18.' -

113.0 21 9.0 17.o

10 BEST MATCHES: Libralry #2

Ent. r' Si ,i ii. r it.. Index Mo, 1 ecu 1, 'r We i .ht
5 0.9907 226.0
3 0.9897 198.0
4 0.9870 212.0
7 0.9866 254.0
6 0.9775 240.0
8 0.9766 268.0
1 0.9758 170.0

438 0.9634 312.0
437 0.9571 284.0
436 0.9541 256.0

Sp.ec.t rum # 38 Ret.. Ti ,'e= 7. 1 Saf' 1 e # _I . . :. a i,-. d . n,.e =.:j.,-

o-- cz

.50 100 15i0 200 2 0--:"00 3-
S..... -. _,U400
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10 Pe-aks used for search:

MakS s Linear Abund . Abund Si sn if i a.once
1 3 .0 141 47.6 ,' 1
155.0 179 60.5 34 .
177 0 135 45.6 30. '0
211.0 11:3 38.2 29. 9
21:3.0 1: 30 43.9 34. S'
265.0 115 38.9 38.3
267.0 203 68.6 68.1
268.0 115 :38.9 38.7
269.0 296 100.0 100.0
271.0 113 38.2 :8*

10 E:EST MATCHES: Library #2

Ent ry S iiii aty Index Molecu1 Ia rie i ght
372 0.2"332 186.0
280 0.2107 278.0
3 0.1943 1.54.0
484 0.1919 220,.0"
469 0.1899 153.0'
277 0.1565 225.0
513 0.1533 266.0
403 0.1460 296.0
134 0.1447 192.C0
109 0.1419 320.0

Spect rumr• #. 39 Ret . Tim;e= 7.8 Saimpple #1 T-t.I .. •r, jr, rd nce = 10207------------------------------------------------ -------------

50 100 150 00 350 400

10 Peaks used for search:

Mass Linear Abund % AbRund Si-rnifi,:.o rce
62.0 378 14.8 5.
63.0 487 19.1 7.8
74.0 1695 66.6 31
75.0 2546 100.0 48. 4
76.0 221 8.7 4.3
91.0 311 12.2 7.2 2

120.0 606."- 23.8 18.4
167.0 188- 7.4 8. 0
213.0 1852 72.7 100.0
214.0 145 .. 5.7 7.9

10 BEST MATCHES: Library #2
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-10 BEST MRTCHES:--Lib-rLr, '#Z

Ent ry: $ ii,, iii ,a r it y Index Mol 1 ec:u 1 ar We i ght.
202 0.6360 260.0
493 0.4772 180.8
450 0.4726 312.0
447 0.4487 256.0
.28b 0.4343 9--. 0
451 0.4335 326.0
448 0.4333 284.0
449 0.4272 298.0
463o 0.4245 438.0
284 0.4236 242.0

Sr,•ec.t ru, # 40 F:et.. Ti,,'e= 8. 1 Samp le # To-ta Abundance 7031- -- -- - -- ,- - b-- ---------- -----------

IiL l .... L on. -.. .. , I
50 100 Ito 20CI- 210 30:-0 .- 00 "00

10 Peaks used for search:
MasLs inetar Abund % Abund Significa.nce
63.0 o.1J6. "22.7

91.0 273 20.8 10.3
.92.0 265 20.2 10.1

138.0 3102361.
184.0 1313 100.0 100.0
185.0 103 7.8 7.9
191.0 109 8.3 8.6
212.0 475 36.2 41.7
219.0 397' 30.2 36.0
234.0 96 7.3 9..*,3:'

10 BEST MATCHES: Library #2

Er y r" Sim'.•iliarity Index,. Molec:ular We igTht
468 0.3907 186.0
501 0.2690 162.0
481 0.2545- . . 172.0
429 0.2447 182.0
48. 0.2378 124.0
519 0.2307 0.0
41 0.2284 195.0

466 0.2259 142.0
, 'ý E.? 0.2184 1 8.3:6.0
86 0.2122
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-pec.t rum # 41 Ret. Timie= 10.3 Sarple # 1 TCot.21 Ab.ndco~, oe = 2040J

"_______ "--I-'' -L' '-- - " -- ---- - ----- -- ------ "------- ----------

50 100 150 200 ._25 '0 350 400

10 Peqaks used for search:

Ma.ss Lineatr Abund % Abund Sig.n, itfic'a.nce
41.0 153 20.1 5.5

104.0 41 5.4 3.8
149.0 760 100.0 100.1
150.0 72 9.5 9.5
205.0 30 3.9 5.4
208.0 42 5.5 7.7
223.0 40 5.3 7.9
2-36.0 113 14.9 23.5
237.0 17 2.2 3,6
251.0 18 2.4 4.0

10 BES;T MATCHES: Libr.ary #2

Ernt. ry S i' i1i , rit.y Index Mol ecu 1 ar Wie ight
2 296 0.9085 222.0
297 0.8323 390.0
304 . 7272 220.0
198 0.3220 275. 0
319 0.2997 316.0
484 0.2680 220.0
426 0.1953 220.0
187 0.1741 275.0
205 0.1658 299.0
225 0.1584 152.0

Spect. rum # 42 Ret.. Tim.e= 10.6 Sa.m,'p.le # 1 TotJ.al RLb•-ndjarnce = 1729
------------------------------------- --- ----------------------------------

50 2i. 100 150 2"50 SO1 350 400
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10--Pe'ka used for searob:

Mass Linear Abund % Abund Si.?nif ic2nrce
42.0 409 98.6 90.3
46.0 415 100.0 100..
56.0 93 22.4 27.3-
71.0 72 17.3 26.8
75.0 138 33.3 54.2
82.0 27 6.5 11.6
98.0 25 6.0 12.8

120.0 73 18.8 49.,j
123.0 122 29.4 81.8
148.0 22 5.3 17.1

10 BEST MATCHES: Library #2

Entry Similiarity Index Molecular Weight
133 0.2749 164.0
467 0.2596 138.0
202 0.2035 260.0
348 0.1834 128.0
135 0.1823 145.0
341 0.1164 101.0

46 0.1152 248.0
106 0.1095 177.0
196 0.1025 229.0
483 0.0895 122.0

Spectrum # 43 Ret. Time= 17.1 Sample # 1 Tct1 i,-Abndance : 851

50 100 ISO 200 25 :3010 350 400

10 peaks used for search:

Mass Linear Abund % Abund Si.?nif.icance
41.0 70 73.7 38.3
55.0 61 64.2 45.4
57.0 95 100.,0 73.
70.0 93 97.9 88.1
71.0 45 47.4 43.2
82.0 28 29.5 31.1
83.0 28 29.5 31.4
99.0 29 30.5 38.S

100.0 31 32.6 41.9
112.0 66 69.5 100.0

10 BEST MATCHES: Library #2

'Entry Similiarity Index Molecular e ei ht
247 0.7103 366.0
287 0.7050 130.0
246 0.6212 332.0

8 0.6206 268.0
6 0.6202 2 43.

193 0.6088 380.7
437 0.6059 284.0
436 0.6020 256 0
438 0.5969 312.0

2 0.5943 184. 0
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PEAKFIHDER PROGRAM [Rev 101/9/78)

0> CURRENT CC CON.II.TIONS: Oveb=lOE.0 In-i..P,-rt = 44..0i Ret lti-ion t ie= 0.0

Last. spec:.t rumr, recorded w'as 18 Tot.,al Available = 100

Next Spectrurm, rec.orded will be I

*. COtNDITIONS FOR RUN # 1 diatted: 5/31.1980 S,.t.urd:.-,

TEMPI TIMEI RATE TEMP2 TIME2 INJ..PORT MX.OVEN :SOLVENT RUN TIME
De . ,,min. Des./min. De.. Min. Deg. Des. Min. Min.
140 0.0 15.0 260 . 32.0 210 280 0.0 30.0

MS PEAK DETECT THRESHOLD = 5.0 linear c:.ount•.
-FLOW RATE = 16 gl..min

SAMPLES PER . 1 AMU = 8 SCAN SPEED = 20.1 m',ut.."-LeO
ELECTRON MULTIPLIER = 1800 volts

"GC PEAK DETECT THRESHOLD = 400 TRIGGERED ON TOTHL FE.UNDANCE
REAL TIME STRIPP'ING OF VALLEYS FROM PEAKS
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SAMPFLE NAME

OPEPATOR

TOTAL HBUNDIANC:E FROM 40 TO 460 au ION 121.0Full Scale= 9920 Full Scale= 150
E.'.- .' Source Pressure!
MS in St. rdb I
No Eipzioon Current!
11 tt or Problem!
MS in 'Stndb' I

J V
10N= 168.

N-, E.M. Voltage = 2808

(1ym

7-o-

JJr

r; -'I. T------ 
-MOOl

p 55

0 * 1 EM 280. 63 OVEN MAX= J. iU.



/7• -'4< (ct--, ;-

PECTR'A SAVED: Run # 1

Srect rum Ret. Timeqe Tc't0.l Aburd. Re 1 at i'v'e Aburd. E: Peak

1 4.9 635 •.9% 48.90
2 6.6 1431 9.7% 74.95

7.3 389 2.4% 235.. 0
47.5 .u369 2.'7.95
5 8.1 16409 10". 0% 29.95
IS 9.0 1657 i1.1% 73.95
7 9.9 648 3.9% 41.90
3 10.7 555 3.4% 40.'0
9 11.0 849 5.2%: 73.95

10 16.3 428 Z.6% 72.95

Spec.tra P1ot,/Tab P'ro':gram. ERe') 8/4/78J

S-ectru # I *. '..'mle # I Retent rio .. e - 4.9 i inutes
Sc:canned f rom 40 to 460 au Number of peaks Detected = 105
File type = linear
Base Peak = 48.90 Base Peak Abundance = 8 .. .1 __ n = 635

50 100 150 203 250 :300 350 400

Spectrum # 2 ** Sample # I Retent ion Tine = r.6 minutes
Scanned from 40 to 460 amu Number of peaks Detected = 112
File type = linear
Base Peak = 74.95 Base Peak Abundance = 18:3 Total Ab-undane = 1431

L ~ L L .11 0 2-
50 100 150 200 251-1 300 350 400

*. Spectrum # 3 ** Sample # 1 Retention Ti n.e = . 3 minutes
Scanned from 40 to 460 amu Nu4-mber of peaks Betec: cc = 100
File type = linear
Base Peak = 235.'10 Base Peak Abundance = 36 Total AbUndance = 389

-----------------------------------------

Al J1AAPwi.A11
_*II-- - ,I I

_.-------------,---.-- .1_•_,7_,__._,•-i,•-•- -- '- ------- _ --- '-------'----'--'--------------"1

50 1 50 ?0• W -1i

26



5 / ( c t r

".- c-t rum, # 4 ** Sample # l T.ent - -" i rutRe
Sc,.rr'nEd f roe, 40 t o 460 amu Number of p-'- LP Lt:- -7

File t.'pe = linear
Bo.-.e Peak. = 7:3.95 Base Peal:: Abundance = 5: T-.

_-- - - - -. -" 1_.'- - - - - - - - - - -..

50 100 150 200C ', " O :350 400

. Sr.ect rurm # 5 ** Sample # 1 Retention Tiý.. = ! minutes
Sc.arnn.red f ro, 40 to 460 amu Number of peaks Det = 1.14
File t.'pe = linear
Base Peaik = 209.95 Base Peak Abundance C510 T,. 'rdance = 164T9

------------ --- ~1~-------------------- -------------- I--------------------------1

50 100 150 200 .5Q 350 400

* Spect rum # 6 ** Sample # 1 Retention Tine-_. = 9.0 minutes
Scanned f'rom 40 to 460 amu Number of peaks Deteec.tEd = 121
File type = linear
Base Peak = 73.95 Base Pealk: Abundance = 29 T lAbundance = 1657

--------------------------------------------

II. Ji .1 .AL U.. L. Ll.,L,.v - -p

50 100 150 200 2-- :0e 350 400

* Spect rum # 7 ** Sample # 1 Retention Tine = 9.9 minutes
Scanned f rom 40 to 460 ,;u Number of peaks Detected = 9?
File t:'pe = linear
BEase Peak = 41.90 Base Peak Abundance = 122 Tot.l Abundance = 648

50 100 150 2000 350 400
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450 500 550 600 65'.-j 7050 000

F'.-,c.. t ruvi # :3 ** Sample # 1 Ret ent ion Ti,.-.- 10i 7 Minutes
'.:,.nr•ed f rom 40 to 460 Uam ' Number of Peak Dste. E 11I

File t'ype = linear
Baoe Peak = 40.90 Base Peak Abundance = 43 ToP 1 ;-L4 dance 55

----------------- -- ,--------------------------- ----- 7-_---_ ..-- --.- ,---_-50 III k 11 1 5 ILI• '11 L, I• L0 I h. J5 1 411 L
50 100 150 200I 250I 350 400

450 500 550 600 65----------------------------------------------1

450 500 550 600 650 T70 750 800

** Spectrum # 9 ** Sample # 1 Retention Tin.e = 11.O minutes
Scanned from 40 to 460 amu Number of peaks Detected = 95
F ile t 'pe = linea r 1 2. T -t. I
Base Peak, = 73.95 Base Peak Abundance = 152- Total AbUndance = 849 -

//

-- -- -" 7 - -- --- - - -- -- ,- - - -- --,--- "--------- ... ..---------- -
50 100 150 200 250 :70 350 400

* Spectrum # 10 ** Sample # 1 Refent.on Tiie = 16.3 minutes
Scanned from, 40 to 460 a',u Number of peaks Det~ec'..d = J
File type = linear
Base Peak = 72.95 Base Peak Abunance 58 Total Abundance = 428

---------------4---A-.1--------~- 1--~-'--'~ ------------------------------ 1

50 100 150 200 25 500 350 400I
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450 500 550 600 650 700 750 800

*#* LIBRARY SEARCH [rev. ,/1/78]

Spe:trui, # 6 Ret., Timre= 9.0 So.,,ple # I cF-tv.• bunancet = 1657

50 100 150 200 250 300 350 400

10 Pe'aks used. for search:

Mass Linear Abund % Abund Si.nif ic'ane
41.0 135 -45.8 25.4
43.0 142 48.1 28.0
55.0 96 32.5 24.2
57.0 51 17.3 13.3
74.0 295 100.0 100.0
75.0 58 19.7 19.9
87.0 177 60.0 70.5

143.0 48 16.3 31.4
227.0 23 7.8 23.9
270.0 33 11.2 40.8

10 BEST MATCHES: Library #2

Enttry Sin.iliarity Index Molec-ular Wei.ht , "
446 0.9913 228.0
285 0.9836 270.0-
284 0.9830 - 242.0
448 0.9823 284.0
286 0.9815 298.0
457 0.9799 .354.0
447 0.9792 256.0
283 0.9782 214.0
454 0.9768 340.0
458 0.9761 368.0

Spectrumi # 9 Ret. Time= 11.0 Saimple # i Tct.ai Abundance : 849

-- ----"--" -- "l" •-- -- ""I'"--'=--'"--"--..--"--•-- --...--...- 1-"•- " -"•------' -- " - 1 -"•"

50 100 150 200 2 - -I5l
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10 FeakL uscd for search:.

Mass Linear Abund % Abund S inif icance
41.0 61 40.1 22.2
43.8 81 53.3 31.0
55.8 49 32.2 24.0
74.0 152 100.0 100.0
75.0 36 23.7 24.0
87.8 92 60.5 71.2

143.0 27 17.8 34.3
199.0 1@ 6.6 17.7
255.0 9 5.9 20.4
298.0 16 18.5 42.4

10 BEST MATCHES: Library #2

Entry Similiarity Index Molecular Weisht
446 0.9837 228.0
285 0.9772 270.0
448 8.9770 284.0
447 0.9755 256. 0 "

284 0. 9740 242.0 *

286 8.9731 298. •I
449 8.9725 298.0 ""

457 0.9716 354.0
281 8.9694 186.0
283 0.9691 214.0

HP 5992 SYSTEM OPTIONS: [Rev.11/20/7-8]

1 = RUTOTUNE
2 = PEAKFINDER
3 = EDIT MASS SPEC OPERATING PARAMETERS
4 = LIBRARY SEARCH
5 = PLOT/TABULATE
6 = PRINT TAPE LAYOUT
7 = PLOT SPECTRA ON X-Y PLOTTER
8 = SHOW AND EDIT LIBRARIES
9 = RESIZE SPECTRAL FILES
18 = DFTPP NORMALIZER
11 = SPECTRUM MANIPULATION PROGRAM

Library Editins Program [rev 7/26/78)

*** SPECTRUM # 285 LIBRARY 2 *** Mol. Wei0ht= 270.0

------------------------------------ -----------

50 180 158 283 25 300 358 400

*** SPECTRUM # 286 LIBRARY 2 *** Mo1. Wi gh'= 2 0-.Ki

--------------------------7_m_ ----_---•------ -•-- ...-----------------------

50 100 150 200 25 0 350 400
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14 42 EPA NIH \1Aý 1(\ t~ I. 1) 1 0 22.

20I '~II la l. :1.4 diphenylC~H. 1 2 & t

A- Iliviwl 2.1; hI~ ,imietIhsllhi 4 nwl.-tx

4 i a is sm 4 a a 16 It In . a 'a

220 CvHi2N2 Th812 naa o m .6 'w o0 a*
Quinuijajine. 6 methyl 2 phenyle

is 'ie -a S " ifl -30 ,w :Q no In ;w. .s S

;@ is is is isa a is 'ico. 'n 'o 'm

5~H 2.3 Benz..diazepine. I pheuny___________________________

12 C;I H..1-I)()

Phenol. 4 nonvl a

4 C. w

35 ' 0 I : 0 a. :' S - ~ .


